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(54) ELECTRIC DOUBLE LAYER CAPACITOR, ITS MANUFACTURE AND ITS USE 
(57) Abstract: 

PURPOSE: To provide an electric double layer capacitor 
whose large capacity and low internal resistance by a 
method wherein an active carbon block is used as a 
polarizing electrode and a conductive rubber is used 
as a collector. 

CONSTITUTION: An untreated collector which is composed 
of a conductive uncross-linked rubber is heated and 
compression-bonded to the outside surface of a 
polarizing electrode 2 composed of an active carbon 
block; the polarizing electrode 2 is bonded to the 
collector 5. Then, one pair of polarizing electrodes 
are arranged in such a way that their inside surfaces 
are faced; a separator 3 is laid and mounted between 
the inside surfaces. An untreated frame member which 
is composed of a nonconductive uncross-linked rubber 
is heated and compression-bonded to the outer 
circumferential face of the polarizing electrodes 2 in 
which the separator 3 has been laid and mounted 
between the inside surfaces; the polarizing electrodes 2 and the separator 3 are united 
by using the frame member 4. The polarizing electrodes 2 which have been bonded to the 
collectors 5 are impregnated individually with an electrolytic solution. Thereby, an 
electric double layer capacitor whose performance is uniform can be manufactured with 
good efficiency. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s) ] 

[Claim l]An electric double layer capacitor comprising: 

One pair of polarizable electrodes arranged so that it may consist of an activated 
carbon block with which an electrolysis solution was impregnated and an inner surface 
may counter. 

A separator infixed between inner surfaces which this polarizable electrode counters. 
A frame member which consists of non-conducting rubber surrounding a peripheral face of 
said polarizable electrode and a separator. 

A charge collector which consists of conductive rubber to which each of an outer surface 
of said polarizable electrode adheres. 

[Claim 2] The electric double layer capacitor according to claim 1 whose activated carbon 
block as said polarizable electrode is characterized by bulk density consisting of 

carbonization whose specific surface area is more than 500-m /g, and an oleophilic 
compound dispersion resin Plastic solid by which activation was carried out in more than 

0. 1 g/cm 3 . 

[Claim 3] The electric double layer capacitor according to claim 1 whose activated carbon 
block as said polarizable electrode is characterized by bulk density consisting of 

2 

carbonization whose specific surface area is more than 500-m /g, and a phenol resin 

foaming object by which activation was carried out in more than 0. 1 g/cm . 
[Claim 4] The electric double layer capacitor according to claim 1, wherein some 
conductive rubbers as said charge collector have invaded into a lateral part of a 
polarizable electrode which consists of said activated carbon block and said polarizable 
electrode and said charge collector have pasted it firmly by this. 
[Claim 5] The electric double layer capacitor according to claim 1, wherein some 
non-conducting rubbers as said frame member have invaded into a peripheral part of a 
polarizable electrode which consists of said activated carbon block and said polarizable 
electrode and said frame member have pasted it firmly by this. 

[Claim 6] The electric double layer capacitor according to claim 1, wherein a copper 
plating layer is provided in an outer surface of a charge collector which consists of 
said conductive rubber. 

[Claim 7]A manufacturing method of an electric double layer capacitor characterized by 
comprising the following. 

A process of joining said polarizable electrode and a charge collector by carrying out 
heat crimping of the unsettled charge collector which becomes an outer surface of a 
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polarizable electrode which consists of an activated carbon block from conductive sheep 
cross linked rubber. 

A process of infixing a separator between these inner surfaces while arranging a couple 
of said polarizable electrode so that an inner surface may counter. 

A process of uniting said polarizable electrode and a separator with a peripheral face 
of a polarizable electrode in which a separator was infixed between said inner surfaces 
by a frame member by carrying out heat crimping of the unsettled frame member which 
consists of non-conducting sheep cross linked rubber. 

A process which impregnates with an electrolysis solution each of a polarizable 
electrode joined to said charge collector. 

[Claim 8]A capacitor for boost charge which includes the electric double layer capacitor 
according to claim 1. 

[Claim 9]An electric toy using the electric double layer capacitor according to claim 1. 



[Translation done. ] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electric double layer capacitor of 
large scale usable to the use of the conventional lead storage battery, a rechargeable 
battery of a nickel-Cd storage battery, etc. which use the polarizable electrode of a 
carbon system, and a high current in more detail about an electric double layer 
capacitor. 
[0002] 

[Description of the Prior Art] In recent years, the electric double layer capacitor in 
which it is long lasting and high-speed charge and discharge are possible as a power 
supply for backup of electronic equipment is used. An electric double layer capacitor is 
a kind of capacitor which accumulates an electric charge in the electric double layer 
which consists of an electrolysis solution in contact with a polarizable electrode and 
this polarizable electrode, and in which the electrode of positive/negative counters and 
carries out arrangement distribution by these interfaces. 

The capacity of an electric double layer becomes large according to the area of an 
electrode interface. 

[0003] To be able to perform rapid charge and discharge is desired and, as for this kind 
of electric double layer capacitor, it is required that the electrical resistance of the 
active carbon layer which is a polarizable electrode for that purpose is low, that the 
contact resistance of a charge collector and a polarizable electrode should be low, etc. 
For the formation of small large scale, it is required that the bulk density of 
activated carbon is high, to be inertness electrochemically, etc. It is also required 
that a polarizable electrode can be manufactured by low cost. 

[0004] Conventionally, various electric double layer capacitors are proposed in order to 
satisfy such a purpose, and as a capacitor of an inorganic electrolyte solution system, 
The electric double layer capacitor indicated to JP, 61-110416, A, JP, 62-243313, A, 
JP, 1-102914, A, etc. is known. 

[0005] By the manufacturing method of the electric double layer capacitor indicated by 
JP, 62-243313, A, for example, specifically. A conductive unvulcanized rubber sheet is 
stuck to the undersurface of a non-conducting unvulcanized rubber sheet by pressure, and 
it is filled up with the paste which becomes a crevice of a non-conducting unvulcanized 
rubber sheet from activated carbon powder and sulfuric acid, it unites so that a paste 
electrode may counter via a separator, and subsequently a cutting part is carried out to 
a desired size, and a primitive cell is manufactured. Next, after carrying out caulking 
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obturation, laminating the separated primitive cell, putting into metal armor cases, and 
compressing a layered product after installing a lead electrode, a capacitor is 
manufactured by heat-treating and carrying out bridge construction adhesion. 
[0006] However, when such powdered activated carbon is used as a polarizable electrode, 
in order to lower the contact resistance of activated carbon and to raise relative bulk 
density further, it is necessary to hold a cell by a pressurization state. When a charge 
collector is provided in the outer surface of a polarizable electrode, it becomes 
indispensable conditions to hold a cell by a pressurization state, in order to lower the 
contact resistance of a charge collector and activated carbon. However, in the capacitor 
which laminated the above cells, it is difficult to maintain the compression pressure 
for every cell to a predetermined value, therefore there was a problem of bara **** in 
performance for every product. If it is made heavy-gage in order to enlarge surface area 
for the internal resistance of a polarizable electrode small at a sake and to enlarge 
the capacity when powdered activated carbon is used for manufacture of a polarizable 
electrode, There was a problem that it was difficult to manufacture the electric double 
layer capacitor of the performance where the pressure added to the inside of a 
polarizable electrode became uneven therefore which it was fixed and was stabilized. In 
the polarizable electrode which consists of powdered activated carbon, in order to make 
performance of a product uniform, there was also a problem that particle diameter, 
particle size distribution, etc. need to be managed and that it was troublesome. 
[0007]As a material of a polarizable electrode, the activated carbon fiber other than 
such powdered activated carbon is known. For example, to JP, 61-203622, A. Form an 
aluminium-spraying layer in the whole surface of the cloth which consists of activated 
carbon fibers, and couple preparation of the polarizable electrode which carried out 
spot welding of the electrode case which consists of this aluminium-spraying layer and 
stainless steel is carried out, Each is impregnated with an organic electrolyte 
solution, it piles up via a separator, a case is equipped, and the electric double layer 
capacitor which carried out caulking enclosure of this case is indicated. However, even 
if it is in the polarizable electrode which consists of activated carbon fibers, in 
order to make small contact resistance of the contact resistance between textiles and a 
polarizable electrode, and the electrode case that is charge collectors, it was 
difficult to hold a cell by a pressurization state and to maintain the compression 
pressure for every cell to a predetermined value too also in this case. It is difficult 
to make uniform a large area and the pressure which will be added to the inside of an 
electrode if it is heavy-gage in the polarizable electrode which furthermore consists of 
activated carbon fibers, Contact resistance between textiles could not be made small 
enough, and also it had the same problem as the polarizable electrode which consists of 
powdered activated carbon, such as management of a fiber diameter etc. being 
indispensable to provide the product of uniform performance, and being. 
[0008] 

[Objects of the Invention] This invention tends to solve the problem of the above 
conventional technologies, and the internal resistance of a polarizable electrode, its 
contact resistance of a charge collector and a polarizable electrode, etc. are small, 
and it is large scale. 

Furthermore it is not necessary to hold a cell by a pressurization state, and aims at 
providing the method that the electric double layer capacitor which has uniform 
performance, and such an electric double layer capacitor can be manufactured 
efficiently. 

[0009] 
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[Summary of Invention] One pair of polarizable electrodes arranged so that the electric 
double layer capacitor concerning this invention may consist of an activated carbon 
block with which the electrolysis solution was impregnated and an inner surface may 
counter, It is characterized by having a frame member which consists of non-conducting 
rubber surrounding the peripheral face of the separator infixed between the inner 
surfaces which this polarizable electrode counters, and said polarizable electrode and a 
separator, and a charge collector which consists of conductive rubber to which each of 
the outer surface of said polarizable electrode adheres. 

[0010] The manufacturing method of the electric double layer capacitor concerning this 
invention, By carrying out heat crimping of the unsettled charge collector which becomes 
an outer surface of the polarizable electrode which consists of an activated carbon 
block from conductive sheep cross linked rubber, While arranging the process of joining 
said polarizable electrode and a charge collector, and the couple of said polarizable 
electrode so that an inner surface may counter, By carrying out heat crimping of the 
process of infixing a separator between these inner surfaces, and the unsettled frame 
member which becomes a peripheral face of the polarizable electrode in which the 
separator was infixed between said inner surfaces from non-conducting sheep cross linked 
rubber, It is characterized by consisting of a process of unifying said polarizable 
electrode and a separator by a frame member, and a process which impregnates with an 
electrolysis solution each of the polarizable electrode joined to said charge collector. 
[0011] 

[Detailed Description of the Invention] Hereafter, an electric double layer capacitor 
concerning this invention and a manufacturing method for the same are explained 
concretely. 

[0012]First, one desirable mode of the electric double layer capacitor concerning this 
invention is explained with reference to drawing 1 and drawing 2 . drawing 1. shows one 
desirable mode of the electric double layer capacitor concerning this invention — it is 
a notch perspective view in part, and drawing 2 is an A~A line sectional view in drawing 
1. 

[0013]As shown in drawing 1 and drawing 2 , as for this electric double layer capacitor 
1, the separator 3 is infixed between the inner surfaces of the polarizable electrodes 2 
and 2 of a couple. 

The peripheral face of these polarizable electrodes 2 and 2 and separators 3 is enclosed 
by the frame member 4. 

The charge collectors 5 and 5 which consist of conductive rubbers, respectively are 
allocated by the outside of the polarizable electrodes 2 and 2. The electrolysis 
solution is impregnated with the polarizable electrodes 2 and 2. 
[0014] According to this invention, the polarizable electrode 2 consisted of an 
approximately plate-like activated carbon block, and the outer surface of this 
polarizable electrode 2 has pasted it up with the charge collector 5. The charge 
collector 5 consists of approximately plate-like conductive rubber, and the copper 
plating layer 6 is preferably formed in the outer surface. Although this copper plating 
layer serves as a terminal, a terminal can be attached by other conventionally ordinary 
means. The peripheral face of the polarizable electrode 2 is pasted up on the frame 
member 4, in order to unify the polarizable electrodes 2 and 2 and the separator 3. 
This frame member 4 is formed from non-conducting rubber, and has the opening 7 for 
pouring an electrolysis solution into that side. 

[0015] According to this invention, in such an electric double layer capacitor 1, an 
activated carbon block is used as the polarizable electrode 2. The activated carbon 
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block as used in this specification means the block of a carbonization resin porous body 
by which has a continuation stoma inside and activation was carried out to it. 
Especially the activated carbon block preferably used for this invention, The oleophilic 
compound dispersion resin Plastic solid which is made to distribute an oleophilic 
compound and is fabricated in phenol resin is carbonized, Activated carbon block (I) and 
the foaming object of phenol resin which are acquired by carrying out activation are 
carbonized, By carrying out activation, it is activated carbon block (II) etc. which are 
obtained, and this oleophilic compound dispersion resin Plastic solid and the foaming 
object of phenol resin can be manufactured, for example by the following method. 
Manufacturing method activated carbon block (I) of an oleophilic compound dispersion 
resin Plastic solid . It can manufacture by distributing the oleophilic compound which 
burns at the time of carbonization and can disappear in phenol resin, carbonizing this 
Plastic solid (oleophilic compound dispersion resin Plastic solid), and subsequently 
carrying out activation, after fabricating the obtained dispersed matter with a 
conventional method. 

[0016]An oleophilic compound dispersion resin Plastic solid stiffens the mixture of the 
water-soluble polymer composition (A) and oleophilic compound (B) which use as the main 
ingredients fundamentally resol type phenol resin (a) which is a water-soluble polymer 
first, and is prepared. 

[0017] The resol type phenol resin (a) used as the main ingredients of the water-soluble 
above-mentioned polymer composition (A) is a liquid object produced by for example 
making carry out heating condensation of 1 mol of phenol, and 1-3 mol of the 
formaldehyde under existence of an alkaline catalyst. 

[00 18] As an alkaline catalyst, NaOH, KOH, Ca(OH) 2 , Ba (OH) 2 , CH 3 CH 2 NH 2 , 2 (CH 3 CH 2 ) NH, 

3 (CH 3 CH 2 ) N, etc. are used, for example. Generally a condensation reaction is performed 

at the temperature of 80-100 **, and it is distilled off under decompression until solid 
content becomes subsequently to 60 to 80%. In this way, the liquid object obtained, 
i. e. , resol type phenol resin, (a) usually has the viscosity of 100-20000 cps at 
ordinary temperature. 

[0019]A water-soluble polymer composition (A) besides resol type phenol resin (a) which 
is a water-soluble polymer, for example, the hydrophilic compound (c) chosen from the 
group which consists of the surface-active agent (b) of the non-ion system as a 
dispersing agent, or a negative ion system, an oxyalkylene compound, and glycerin and 
the hardening agent (d) of resol type phenol resin (a) — inorganic acid or organic acid 
is contained preferably. 

[0020]A surface-active agent (b) makes the work which distributes an oleophilic compound 
(B) stably in a water-soluble polymer composition (A), and a non-ion system surface- 
active agent or a negative ion system surface-active agent is mentioned preferably. As a 
non-ion system surface-active agent, for example Polyoxyalkylene higher alcohol ether, 
The phenol denaturation thing of polyoxyalkylene alkylphenol ether, polyoxyalkylene 
high-class aliphatic series ester, and polyoxyalkylene high-class aliphatic series 
ester, polyoxyalkylene sorbitan high-class aliphatic series ester, etc. can be used 
preferably. In these compounds, the basis derived, for example from capric acid, lauryl 
acid, myristic acid, stearic acid, ARAGIN acid, montanic acid, oleic acid, linolic acid, 
soybean oil, castor oil, etc. can be mentioned as a high-class aliphatic group. 
[0021]As a negative ion system surface-active agent, for example Alkyl-sulfuric-acid 
ester salt, Alkylbenzene sulfonates, alkylnaphthalenesulfonate, dialkyl sulfosuccinate, 
alkyl phosphate, a naphthalene sulfonic acid formalin system condensate, polyoxyethylene 
alkyl-sulfuric-acid ester salt, etc. can be mentioned. Among these, in using together 
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with the aforementioned non-ion system surface-active agent, What has compatibility with 
this, and does not spoil the characteristic of resol type phenol resin (a), and has foam 
stabilizing is preferred, and as the example, Compound R-0(CH 2 CH 2 0) n S0 3 Na, R-0(CH 2 CH 2 0) 

n S0 3 NH 4 which are expressed with polyoxyethylene alkyl-sulfuric-acid ester salt, for 

example, a following formula, [0022] 
[Formula 1] 

R -(O)— 0 (CH 2 CH 2 0) „ S0 3 NH, . 
R — (O)— 0 (CH 2 CH 2 0) „ S0 3 Na. 

[0023] (R is a hydrocarbon group of the carbon numbers 6~20 here) etc. — it is 
mentioned. Among this, it is excellent in compatibility with a castor oil system 
nonionic surfactant, and since the sulfuric ester salt of the compound to which castor 
oil was made to add 2-10 mol of ethyleneoxides preferably has good foam stabilizing, it 
is the most preferred. 

[0024] Such a surface-active agent (b) is preferably used at a rate of 1 - 10 weight 
section 0.1 to 30 weight section to resol-type-phenol-resin (a) 100 weight section. When 
the quantity of a surface-active agent is in this range, there is a tendency for 
distribution of an oleophilic compound (B) to be good, and not to produce layer 
separation, and for the hardening characteristic of resol type phenol resin to become 
good. 

[0025]As a hardening agent (d) used for hardening of resol type phenol resin (a), 
Publicly known various acidic compounds, for example, chloride, sulfuric acid, nitric 
acid, phosphoric acid, pyrophoric acid, Organic acid, such as inorganic acid, such as 
polyphosphoric acid, phenolsulfonic acid, benzenesulfonic acid, toluenesulfonic acid, 
metacresol sulfonic acid, resorcinol sulfonic acid, butylsulfonic acid, and 
propylsulfonic acid, or these mixtures can be mentioned. The amount of the hardening 
agent used is usually three to 30 weight section to resol-type-phenol-resin 100 weight 
section. 

[0026] The hydrophilic compound (c) chosen from the group which consists of the 

oxyalkylene compound and glycerin which are contained in a water-soluble polymer 

composition (A) is a fluid at ordinary temperature. 

And it is preferred that it is a compound of a high boiling point. 

A high boiling point compound is a compound which means a compound higher than the 

cooking temperature range in the case of hardening of the boiling point of resol type 

phenol resin (a), and has the not less than 100 ** boiling point preferably here. Since 

it may carry out evaporation foaming by the curing process of resol type phenol resin 

(a) and may form a big and rough cell into an activated carbon porous body when the 

boiling point of a hydrophilic compound (c) is low, it is not preferred. 

[0027]As an oxyalkylene compound which can be used as a hydrophilic compound (c) , the 

compound expressed with following general formula (I), for example can be mentioned. 

H0(C n H 2n 0) X H ... (I) 

n expresses 2 or 3 among the above-mentioned formula, and the range of x is 2<=x<=100. 
[0028] Specifically as an oxyalkylene compound shown by general formula (I), a diethylene 
glycol, triethylene glycol, propylene glycol, dipropylene glycol, a with a degree of 
polymerization of less than 100 polypropylene glycol, etc. can be illustrated. As these 
compounds (c), the polypropylene glycol of 300-800 and glycerin have good compatibility 
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with resol type phenol resin (a), and dipropylene glycol and a molecular weight are 
preferred in order not to fluctuate the viscosity of a system greatly. 
[0029] the hydrophilic compound (c) chosen from such an oxyalkylene compound and glycerin 
receives resol-type-phenol-resin (a) 100 weight section — usually — 1-. — it is 
preferably used at a rate of 10 - 80 weight section 00 weight section. 
[0030]When the quantity of a hydrophilic compound (c) is in said range, it is in the 
tendency for there to be a tendency for the dispersibility as an oil-in-water type of 
the oleophilic compound (B) described below to become good, and for the hardening 
characteristic of resol type phenol resin (a) to become good. Therefore, the 
polyethylene glycol in which the water soluble compounds of a non-fluid, for example, a 
degree of polymerization, exceed 100 at ordinary temperature, Even if PVA (polyvinyl 
alcohol) is inferior in dispersibility with resol type phenol resin (a) in ordinary 
temperature and mixes these water soluble compounds and resol type phenol resin (a) 
under an elevated temperature, its viscosity in ordinary temperature is high, and it 
cannot obtain sufficient foam stability. 

[0031] The oleophilic compound (B) mixed with the hydrophilic polymer composition (A) 
containing the above-mentioned ingredient is a compound higher than the cooking 
temperature range in the case of hardening of the boiling point of resol type phenol 
resin (a), and says the compound which has the not less than 100 boiling point 
preferably. Specifically, aromatic compounds, such as straight chain shape of octane, 
nonane, Deccan, an undecane, a dodecane, kerosene, a liquid paraffin, straight mineral 
oil, etc. or a letter hydrocarbon compound of branching, toluene, and xylene, etc. can 
be mentioned, for example. Since a stable oil-in-water type dispersed system can be made 
when resol and viscosity approximate and it mixes among these, especially a liquid 
paraffin is preferred. 

[0032] Such an oleophilic compound (B) is usually preferably used at a rate of 10 - 80 
weight section one to 100 weight section to resol-type-phenol-resin (a) 100 weight 
section. 

[0033] If there is too little quantity of an oleophilic compound (B), the resin porous 
body which has desirable porous structure will not be obtained, the performance as a 
polarizable electrode will be inferior, and manufacture will become difficult. On the 
other hand, if the above-mentioned quantity is exceeded, there is a tendency for the 
hardening characteristic of resol type phenol resin (a) to fall, and contraction is 
large at the time of carbonization, and since it is easy to generate a crack, it is not 
desirable. 

[0034] It is preferred to use an oleophilic compound (B) and a hydrophilic compound (c) 
with the almost same loadings in this invention. Therefore, when it separates from this 
range, the stability of an oil-in-water type dispersing element comes to be inferior [ 
as for compounding ratio / of an oleophilic compound (B) and a hydrophilic compound (c) 
/ (B)/(c) it is preferred that it is the range of 0.3-3, and ] in it. 
[0035] The water-soluble polymer composition (A) in which an oleophilic compound 
dispersion resin Plastic solid consists of the above-mentioned resol type phenol resin 
(a), a surface-active agent (b) , a hydrophilic compound (c) , a hardening agent (d) , 
etc. , for example, Stirring mixing of the high boiling point oleophilic compound (B) of 
a fluid is carried out at ordinary temperature, and it is manufactured by heating and 
stiffening this polymer mixture. Under the present circumstances, generally hardening is 
carried out at the temperature of 50-90 **. 

[0036] The method which crawls on both simultaneously again and mixes a gap or one side 
on the other continuously or in batch serial by the mixer provided with the stirring 
wings preferably rotated at high speed as a method of mixing a water-soluble polymer 



6 of 16 



6/13/2009 12:24 PM 



JP,05-217803,A [DETAILED DESCRIPTION] http://www4.ipdl.inpit.go.jp/cgi-biiVtran_web_cgi_ejje?atw_u=http%3... 
composition (A) and an oleophilic compound (B) etc. is employable. 

[0037] The state where the oleophilic compound (B) distributed in the hydrophilic polymer 
composition (A) is formed by this stirring operation. The pore diameter of the 
carbonization resin porous body obtained is mostly determined by the dispersion state of 
this oleophilic compound (B) . In this invention, regulation of a dispersion state, 
therefore a pore diameter can be attained by choosing and adjusting suitably the kind of 
surface-active agent (b) , quantity, the agitating speed at the time of stirring, the 
viscosity of a constituent, etc. Easy preliminary experiment can perform selection of 
these parameters for obtaining the pore diameter to wish, and regulation, and their 
regulation of the point of simple nature to agitating speed (revolving speed) is 
preferred. 

[0038]By the above methods, in the hardened resol type phenol resin (a), The oleophilic 
compound dispersion resin Plastic solid which the oleophilic compound (B) distributed is 
acquired, and after giving the carbonization process which mentions this later, burning 
and vanishing an oleophilic compound (B), activated carbon block (I) is obtained by 
carrying out activation. 

The manufacturing method phenol resin foaming object of a phenol resin foaming object . 
For example, a hydrophilic compound (c) , a hardening agent (d) , etc. which are chosen 
from the group which consists of resol type phenol resin (a), and evaporated type a 
foaming agent (e), an oxyalkylene compound and glycerin are mixed, and it is 
manufactured by carrying out foam curing. 

[0039]An evaporated type foaming agent (e) is an oil-soluble fluid which has the boiling 
point near ordinary temperature preferably. 

Specifically, halogenated hydrocarbon, such as alcohols, such as paraffin hydrocarbon, 
such as butane, pentane, hexane, and heptane, methanol, ethanol, and butanol, and the 
chlorof luocarbon 123b, ether, and these mixtures can be mentioned. 

The boiling point is 30-40 **, and pentane and the chlorof luocarbon 123b have [ among 
these ] it from being in curing temperature within the limits of resol type phenol resin 
(a). [ especially preferred ] 

[0040]A volatile blowing agent (e) is preferably used at a rate of 0. 5 - 15 weight 
section 0.1 to 20 weight section to resol-type-phenol-resin (a) 100 weight section. By 
making quantity of a volatile blowing agent (e) into this range, it becomes foam which 
bulk density regulation of the resin foam obtained by excelling in ****** becomes easy, 
and has the adjusted open cell. Resin foam is excellent in intensity, is equal to 
contraction of the material in a carbonization process, and does not produce a crack 
easily. 

[0041]As a hardening agent (d) , publicly known various strong acid voltinism compounds 
already indicated by the paragraph of manufacture of an oleophilic compound dispersion 
resin Plastic solid can be used. The hydrophilic compound (c) chosen from the group of 
the oxyalkylene compound and glycerin which were indicated [ in / as a hydrophilic 
compound (c) chosen from the group of an oxyalkylene compound and glycerin / manufacture 
of an oleophilic compound dispersion resin Plastic solid ] can be used. 
[0042]A hydrophilic compound (c) is usually preferably used at a rate of 5 - 50 weight 
section one to 100 weight section to resol-type-phenol-resin 100 weight section. When 
the quantity of a hydrophilic compound (c) is in this range, continuation porosity is 
moderate and preferred on the hardening characteristic of resol type phenol resin (a). 
[0043] To the above mentioned resol type phenol resin (a), a volatile blowing agent (e) , 
the hardening agent (d) and water soluble compounds (c) which consist of inorganic 
matter or organic acid — one effort — or it being alike one by one, and mixed stirring 
being carried out, and, the obtained cream like stuff — for example, the inside of the 
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metallic mold kept warm — or a phenol resin foaming object can be manufactured by 
supplying on a double band-like conveyor, carrying out foam curing, and cutting if 
needed. Since the activated carbon block acquired from this foaming object has many open 
cells, movement of an electrolysis solution becomes easy. Activated carbon block (II) is 
obtained carbonization and by carrying out activation by the method of mentioning such a 
phenol resin foaming object later. 

Carbonization of the oleophilic compound dispersion resin Plastic solid which is the 
carbonization method above and was acquired by making, or a phenol resin foaming object 
remains these as it is, or after cutting to the plate which has a desired size, it is 
carried out by calcinating under a non-oxidizing atmosphere, and a carbonization resin 
porous body is obtained. 

[0044] 500-1200 of this carbonization is preferably performed by calcinating at the 
temperature of 600-900 preferably especially in the bottom of decompression or Ar 
gas, helium gas, N 2 gas, CO gas, halogen gas, ammonia gas, H 2 gas, or these mixed gas. 

Although there is no restriction in particular in the heating rate at the time of 
calcination, near 200-600 ** disassembly of resin generally starts, it is preferred to 
carry out temperature up to 

[0045]As explained previously, it is burned down by this process, the air bubbles which 
also followed some remain into resin, and the oleophilic compound in oleophilic compound 
dispersion resin serves as a carbonization resin porous body. 

Activated carbon block (I) and activated carbon block (II) which are especially used for 
this invention preferably are obtained by carrying out activation treatment of the 
carbonization resin porous body which is the activation method above and was produced by 
making under existence of a oxidizing gas. 

[0046] Treatment temperature is usually 600-1200 **. If treatment temperature is too high 
while activation will not fully advance but only what has small specific surface area 
will be obtained, if treatment temperature is too low, a crack will enter easily. 
[0047]Although a oxidizing gas means gas containing oxygen, for example, a steam, carbon 
dioxide, air, oxygen, etc. , these are used as a gaseous mixture with inactive gas, for 
example, combustion gas, N 2 gas, etc. so that it may be easy to carry out normal 

operation. Although the time of exposure to a oxidizing gas is influenced by the kind of 
oxidizing gas, concentration, treatment temperature, etc. , it is required to consider it 
as the range by which feelings of a carbonization resin porous body are not hurt. 
[0048]Activation can also be performed by a chemical activation method in addition to 
the above-mentioned gas activation method. A chemical activation method is a method of 
performing carbonization and activation simultaneously, by heating in an inert gas 
atmosphere, after adding chemicals, such as zinc chloride, phosphoric acid, and a 
potassium sulfide, to a carbonization resin porous body. Activation can be performed 
also by the method of using together both the describing [ above ] gas activation method 
and a chemical activation method. 

[0049] thus, activated carbon block (I) and activated carbon block (II) which are 

3 3 
obtained — respectively — more than 0. 15 g/cm has [ more than 0. 1 g/cm ] the bulk 

o 

density more than 0.2 g/cm still more preferably preferably. Even if the output which 
has the bulk density of this range enlarges specific surface area, the breakage by cut 
processing does not have intensity highly, and handling nature has the advantage that it 
is good. As for activated carbon block (I) and activated carbon block (II), it is [ more 

than 500 m /g ] preferably desirable [ more than 700 m /g ] respectively to have the 

n 

specific surface area of 1000 thru/or 2000-m /g still more preferably. 
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[0050] Since it has intercommunicating porosity structure substantially and the carbon 
matrix is continuing further, in order not to distort or damage, an electrolysis 
solution can be easily impregnated with the activated carbon block used as the 
polarizable electrode 2 by this invention, and it is high intensity. 

Electrical resistance is small and advantageous also at a point excellent in stability. 

[0051] Since the activated carbon block used for this invention has small internal 
resistance also as heavy-gage, it also has the advantage that manufacture of the 
capacitor of large scale and low resistance is easy. 

[0052] When manufacturing a mass polarizable electrode using the conventional activated 
carbon fiber cloth, Cause high resistance for the textiles which had to laminate thin 
cloth and carried out point contact for this reason, and also the activated carbon block 
with which the carbon matrix is continuing to electrical resistance becoming unstable, 
The mass electric double layer capacitor which did not produce such evil therefore where 
the performance was stabilized can be manufactured easily. 

[0053] The capacitor of low resistance is obtained by using the activated carbon block of 
the Ohira side as a polarizable electrode. In this case, any means whether the activated 
carbon block of the Ohira side is manufactured at once or to arrange the activated 
carbon block of a facet in a plane direction can be taken. When making the Ohira side 
using conventional powdered activated carbon or activated carbon fiber, the Ohira side 
must be pressurized uniformly, and since the activated carbon block with which the 
carbon matrix is continuing has unnecessary application of pressure compared with this 
being very difficult in practice, the Ohira side is acquired very easily. Since the 
activated carbon block used for this invention has intensity, it can press the 
conductive rubber unconstructed a bridge fit in the hole of these activated carbon block 
surface, and can make very small contact resistance of a charge collector and a 
polarizable electrode. Therefore, the electric double layer capacitor of the low 
resistance where the performance was stabilized can be manufactured easily. 
[0054] Since the activated carbon block used for this invention has high bulk density, 
when manufacturing the capacitor of high capacity, it can make volume of a polarizable 
electrode small, therefore the miniaturization of the size of the whole capacitor of it 
is attained further again. 

[0055]An electrolysis solution is impregnated with the polarizable electrode 2 which 
consists of an activated carbon block which was explained above in the above-mentioned 
electric double layer capacitor 1. Although any inorganic and organic substance can be 
used as an electrolysis solution, especially an inorganic electrolysis solution is 
preferred. In the case of organic electrolysis liquid, there is a possibility that it 
may permeate from the rubber which dissolved the rubber used as a frame member or a 
charge collector depending on a substance, and was dissolved greatly, and electrolysis 
solution leakage may occur. An inorganic electrolysis solution is obtained by dissolving 
the electrolyte of an inorganic system in water. As an electrolyte, inorganic acid, an 
inorganic base, and mineral salt can be used, and organic solvents, such as ethanol, may 
be included in part. 

[0056]As inorganic acid, sulfuric acid, boric acid tetraf luoride, nitric acid, 
perchloric acid, etc. can be used, and, specifically, sulfuric acid and boric acid 
tetraf luoride are preferred. Since sulfuric acid in particular does not have fear of the 
generation of gas like chloride, it is the most preferred. 

[0057]As an inorganic base, hydroxide of alkaline metals, such as a potassium hydrate, 
sodium hydroxide, and calcium hydroxide, and alkaline-earth metals and ammonium 
hydroxide are preferred. 
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[0058]As mineral salt, can use alkali metal salt, alkaline earth metal salt, ammonium 
salt, etc. , and specifically, Carbonate, such as chlorides, such as potassium chloride, 
sodium chloride, a calcium chloride, and ammonium chloride, potassium carbonate, sodium 
carbonate, and ammonium carbonate, etc. can be mentioned, and a chloride and carbonate 
are preferred especially. 

[0059] It has the advantage that the drainage system electrolysis solution produced by 
dissolving such an electrolyte has large electric conductivity, and internal resistance 
is small. The electrolyte used for a drainage system electrolysis solution has a small 
ion radius enough, since it can go in and out freely in the fine pores of a carbon 
system polarizable electrode, can reach the fine-pores internal surface easily, 
therefore can obtain a mass capacitor. 

[0060]An electrolyte is usually preferably used in 10 to 70% of the weight of quantity 
five to 90% of the weight among an electrolysis solution. By using an electrolyte in 
such a quantity, when accumulating an electric charge, enough ion can be obtained, 
therefore a mass electric double layer capacitor can be obtained. 

[0061] The charge collector 5 joined to the polarizable electrode 2 in which the above- 
mentioned electrolysis solution is impregnated consists of a charge of a conductive 
rubber material, and the frame member 4 which unifies and holds this charge collector 5, 
polarizable electrode 2, and separator 3 consists of a non-conducting rubber material. 
[0062] the rubber material used as the charge collector 5 and the frame member 4 — 
carrying out — for example, ethylene-propylene rubber, isobutylene isoprene rubber, a 
styrene butadiene rubber, and crude rubber can be mentioned. Not being invaded by the 
electrolysis solution is important for these cross linked rubbers, and to have the acid 
resistance or the alkali resistance which can bear an inorganic system electrolysis 
solution is desired. Since a rubber material generally has insulation, when using it as 
a charge collector, an electrical conducting material is blended into a rubber material. 
Since the contact resistance of an external terminal and the charge collector 5 is 
decreased if needed, copper foil can also be installed in a charge collector by 
electrolytic plating. 

[0063] The porous sheet which could use any of a publicly known material conventionally 
as the separator 3 infixed between the polarizable electrodes 2 and 2, for example, was 
manufactured from polyethylene, polypropylene, etc. , for example, a nonwoven fabric, a 
synthetic paper, etc. can be mentioned. 

[0064] In the electric double layer capacitor 1 which consists of such a member, 
especially the thing that some conductive rubbers as the charge collector 5 invaded into 
the lateral part of the polarizable electrode 2 which consists of said activated carbon 
block, and the polarizable electrode 2 and the charge collector 5 have pasted up firmly 
by this is preferred. In order to unify the polarizable electrode 2 and the separator 3 
firmly, it is preferred that some non-conducting rubbers as the frame member 4 have 
invaded into the peripheral part of the polarizable electrode 2. 

[0065] In order to manufacture such an electric double layer capacitor 1, heat crimping 
of the unsettled charge collector or unsettled frame member which consists of a rubber 
material of a non-bridging state can be carried out to the polarizable electrode 2, and 
it can manufacture efficiently by the method of this invention made to construct a 
bridge while making a rubber material invade into the polarizable electrode 2 in this 
case. 

[0066]Namely, the manufacturing method of the electric double layer capacitor 1 
concerning this invention, By carrying out heat crimping of the unsettled charge 
collector which becomes an outer surface of the polarizable electrode which consists of 
an activated carbon block, above desirable activated carbon block (I), or (II) from 
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conductive sheep cross linked rubber, While arranging the process (1) of joining said 
polarizable electrode and a charge collector, and the couple of said polarizable 
electrode so that an inner surface may counter, By carrying out heat crimping of the 
process (2) of infixing a separator between these inner surfaces, and the unsettled 
frame member which becomes a peripheral face of the polarizable electrode in which the 
separator was infixed between said inner surfaces from non-conducting sheep cross linked 
rubber, It consists of a process (3) of unifying said polarizable electrode and a 
separator by a frame member, and a process (4) which impregnates with an electrolysis 
solution each of the polarizable electrode joined to said charge collector. 
[0067] If the electric double layer capacitor 1 illustrated in the method of this 
invention is hereafter explained concretely as an example, First, activated carbon block 
(I) or (II) is cut and cut, carry out heat crimping of the conductive rubber sheet 
unconstructed a bridge to one side of the polarizable electrode 1 operated 
orthopedically and obtained in predetermined size, and non-cross linked rubber material 
is made to construct a bridge over it, and an activated carbon block and the charge 
collector made of conductive rubber are pasted up, and it unifies. By the process (1) of 
carrying out heating compression of the conductive rubber sheet unconstructed a bridge, 
some conductive rubbers enter into the above-mentioned resin porous body or resin foam, 
and it pastes such an activated carbon block strongly. 

["00681 Drawing 3 is a microphotograph in which the section of the layered product of the 
activated carbon block (polarizable electrode 2) and conductive rubber (charge collector 
5) which were produced as mentioned above is shown. This figure shows clearly the state 
where the rubber material entered into the surface part of an activated carbon block. 
In this way, the charge collector 5 and the polarizable electrode 2 are firmly joined by 
what is called anchor effect. 

[0069] Under the present circumstances, the charge collector in which the metal layer 
formed in the outer surface, for example by plating or other means was formed may be 
used. Thus, it is a clip, for example considering the nonwoven fabric made from 
polypropylene as the separator 3 among the polarizable electrodes 2 and 2 of two sheets 
which installed the charge collector 5. [Process (2)] Arrange the unsettled frame member 
which consists of unconstructed bridge non-conducting rubber which has the opening 7 for 
deaeration and electrolysis solution pouring, and carry out heating compression, the 
circumference of the polarizable electrode 2 is made to construct a bridge from a charge 
collector, and it seals. Thus, by the process (3) of unifying the polarizable electrode 
2 and the separator 3 by the frame member 4, it enters into the activated carbon block 
some of whose non-conducting rubbers which constitute the frame member 4 constitute the 
polarizable electrode 2 like the case where it is shown in drawing 3 , and pastes up 
strongly. 

[0070] Subsequently, the thing for which the air in a cell is exhausted from the opening 
7 formed in the frame member 4, and an opening is plugged up after pouring in an 
inorganic system electrolysis solution, for example, sulfuric acid, preferably and 
making the inside of a cell full, an electrolysis solution and [Process (4)] The 
electric double layer capacitor 1 can be manufactured. 

[0071]As mentioned above, although this invention has been concretely explained by 
making into an example the electric double layer capacitor shown in drawing 1 and 2, The 
frame member which consists of non-conducting rubber which the electric double layer 
capacitor concerning this invention is not limited to these modes, but encloses the 
peripheral face of a polarizable electrode and a separator, and unifies these, As long 
as it is composition provided with the charge collector which consists of conductive 
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rubber to which each of the outer surface of said polarizable electrode adheres, they 
may be what kind of composition and shape. The manufacturing method of the electric 
double layer capacitor concerning this invention, Heat crimping of the unsettled frame 
member or unsettled charge collector which becomes a polarizable electrode from 
non-cross linked rubber material can be carried out, what is necessary is just to be 
able to make some cross linked rubber materials which constitute a frame member or a 
charge collector invade into the lateral part or peripheral part of a polarizable 
electrode, and the turn in particular of each process is not limited. 
[0072] The electric double layer capacitor of this invention can be used as a capacitor 
for boost charge, and can be used for various fields of the others which are a power 
supply for backup of the computer system as which the repeat frequency of rapid charge 
and discharge is required by a high current, a power supply for engine starters, etc. , 
for example, the following, for the outstanding characteristic. 

1) power supply [, such as a radio control car, ] for small size electric toys: — the 
electric double layer capacitor of this invention is markedly boiled compared with the 
conventional rechargeable batteries, such as a nickel~Cd cell, and can carry out boost 
charge at an early speed (ten to 1000 times). Although charge took 1 to 10 hours with 
the conventional rechargeable battery, if the electric double layer capacitor of this 
invention is used, it can be charged in 0. 5 to 5 minutes whether it is and, 
specifically, can be especially used as power supplies for small size electric toys, 
such as a radio control car. Performance degradation which becomes a problem with a 
rechargeable battery at the time of boost charge is not observed. 

2) The power supply of a bicycle head lamp etc. : the current of an electric organ can 
be stored in the electric double layer capacitor of this invention temporarily, and a 
head lamp can be made to **** by making it discharge at the time of an electric organ 
stop. When a bicycle runs a downward slope and an uphill, by using this system properly, 
it can save labor remarkably. Since it is made to also in a stop of a bicycle and 
gets, it excels on safety measures. Since the conventional electric double layer 
capacitor had only the capacity to tens farads, it was too small for the power supply of 
a head lamp etc. , but since the electric double layer capacitor of this invention has 
the capacity of a hundreds farad order, such a use is possible for it. Since the 
electric double layer capacitor of this invention does not have the performance 
degradation by charge and discharge, it can be used semipermanently. It is usable also 
to the power supply of bicycle loading radio etc. 

3) A hybrid capacitor with rechargeable batteries, such as hydraulic power and wind 
power generation : in order to correspond to the high current of power generation peak 
periods, such as hydraulic power and wind power generation, since amperage rating is 
small, much quantity is required for a rechargeable battery. On the other hand, although 
the conventional capacitor can respond to a high current, to the power supply of use, 
capacity is always small. Then, a capacitor and a rechargeable battery are made to 
hybridize, it can use for a capacitor, and a capacitor carries out the role of the 
buffer from a rechargeable battery in this case. Since it becomes unnecessary to use a 
lot of rechargeable batteries in order to become possible to store the electrical and 
electric equipment without futility and to correspond to a high current by this system 
using the electric double layer capacitor of this invention, a power storage system can 
be miniaturized. Since the capacitor of this invention does not have the performance 
degradation by charge and discharge, the life of the whole power storage system is 
remarkably extensible. 

4) The power supply of health apparatus etc. : the electrical and electric equipment 
generated using the human power spent on a workout, the health apparatus for muscular 
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power strengthening, etc. is stored in the electric double layer capacitor of this 
invention, and this can be used for the power supply of a display or lighting. Since the 
electric double layer capacitor of this invention does not have the performance 
degradation by charge and discharge, it can be used semipermanently. There are also no 
worries about the environmental pollution which becomes a problem with a rechargeable 
battery etc. 

An energy recovery device at the time of elevator descent or a train stop : 5) The 
potential energy of an elevator, Using the electric double layer capacitor of this 
invention, kinetic energy, such as a train, can be collected as electrical energy, and 
can be conserved, and recycle employment of this can be carried out to the power supply 
of an elevator rise and train start. Since the capacitor of this invention does not have 
the performance degradation by charge and discharge, it can be equal to prolonged use, 
and a high current can be sent, and moreover, since charge and discharge efficiency is 
close to 100%, the electrical and electric equipment obtained by energy conversion can 
be stored effectively. This stored electrical and electric equipment can expect 
remarkable energy saving by using at the time of the start (rise) which needs the 
biggest energy. 
[0073] 

[Effect of the Invention] In this invention, the activated carbon block was used as a 
polarizable electrode. 

Therefore, the degree of high bulk density, high intensity, and a large-sized 
polarizable electrode can manufacture now easily. 

Since the charge collector had pasted up strongly with the polarizable electrode, 
application-of-pressure maintenance of the cell became unnecessary, and the electric 
double layer capacitor manufactured by the method of this invention became possible [ 
manufacturing the capacitor of low internal resistance with large scale ]. 
[0074] the activated carbon block used for this invention — activated carbon block (I) 
or (II) preferably, Since the carbonization resin is continuing, electrical resistance 
is low, intensity is high and processability is still better, the polarizable electrode 
of various shape can manufacture easily, and it can be adapted for an extensive kind of 
capacitor. 

[0075] In manufacturing the capacitor of large scale and low resistance especially, It 
can be chosen arbitrarily whether the polarizable electrode of the Ohira side is 
manufactured to ******** or after manufacturing the polarizable electrode of a facet, 
the Ohira side is arranged and formed to a plane direction, Only by carrying out heating 
compression of the conductive rubber sheet which is a precursor of a charge collector 
about all the flat surfaces of a polarizable electrode unconstructed a bridge by both of 
the methods, the polarizable electrode of the Ohira side in which the charge collector 
was installed strongly can manufacture easily, and the industrial value is large. Since 
the compound slack synthetic resin is furthermore used as the raw material, there is 
little content of an impurity and it is inertness electrochemically. For this reason, 
the early good characteristic is maintainable over a long period of time. 
[0076] According to this invention, since conductive rubber was used as a charge 
collector, a polarizable electrode and a charge collector can paste up firmly according 
to an anchor effect (refer to drawing 3 ) , and can make contact resistance small further 
again. 

[0077]As mentioned above, from manufacture of the electric double layer capacitor of 
large scale and low resistance having been attained by this invention. In the 
conventional rechargeable batteries, such as a power supply for backup of the computer 
system as which the repeat frequency of rapid charge and discharge is required by a high 
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current, a power supply for engine starters, an accumulation-of-electricity object for 
electrical energy recovery, and a power supply at the time of a motor startup, the 
utilization to the field which was short-life and was difficult to correspond came to be 
expected. 
[0078] 

[Example] Hereafter, a reference example and a comparative example are added to an 

example, and this invention is explained still in detail. 

[0079] 

[Reference example 1] As resol-type-phenol-resin (abbreviation resole resin) 100 weight 
section and a surface-active agent, As sulfuric acid ester sodium salt 10 weight section 
of 2 mol of polyoxyethylenes addition of castor oil, and polyoxyalkylene, A degree of 
polymerization as polyethylene-glycol (abbreviation PEG) 50 weight section and high 
boiling point oleophilic compound of 14, Enough liquid paraffin 50 weight section with a 
high speed mixer as a hardening agent after stirring, After having added Para 
toluenesulfonic acid 20 weight section, having stirred again, slushing the mixture in 
the metallic mold and covering, the block of the phenol resin Plastic solid which the 

O 

oleophilic compound of bulk density 1. 1 g/cm distributed was acquired by neglecting it 
in 70 air oven for 1 hour. 

[0080]This Plastic solid block is cut in 12 cm long, 12 cm wide, and thickness of 0.5 
cm, The resin board of these two sheets was put into the muffle furnace, under a 
nitrogen atmosphere, to the temperature of 700 **, temperature up was carried out and it 
heated with the heating rate of 60 **/hour, after holding this temperature for 1 hour, 
it cooled, and 8.8 cm long, the side of 8.8 cm, 0.36 cm in thickness, and the board 

coal-ized resin porous body of 0. 7g/cm of bulk density were obtained. 

[0081] It cooled, after carrying out temperature up of this board coal-ized resin porous 

body to 850 ** furthermore and holding for 30 hours in the atmosphere which threw in the 

steam in nitrogen gas. The bulk density of obtained activated carbon block (I), 

intensity, and benzene adsorption capability were investigated. The result is shown in 

Table 1. 

[0082] 

[Reference example 2] Resole resin 100 weight section, Para toluenesulfonic acid 10 
weight section as a hardening agent, After slushing this mixture in a metallic mold 
after fully stirring dichlorotrif luoroethane 0.5 weight section as a foaming agent with 
a high speed mixer, and covering, by neglecting it in 80 ** air oven for 30 minutes, The 

block of the phenol resin foaming object of bulk density 0. 4 g/cm was acquired. 
[0083] Cut this foaming object block like the block of the reference example 1 in 12 cm 
long, 12 cm wide, and thickness of 0. 5 cm, and put the resin board of these two sheets 
into a muffle furnace, and it is calcinated like the reference example 1, 10 cm long, 
the side of 10 cm, 0. 41 cm in thickness, and the board coal-ized resin porous body of 

bulk density 0.39 g/cm were obtained. Furthermore, activation treatment of this board 

coal-ized resin porous body was carried out like the reference example 1. 

[0084] The bulk density of obtained activated carbon block (II), intensity, and benzene 

adsorption capability were investigated. The result is shown in Table 1. 

[0085] 

[Table 1] 
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[0086] 

[Work example 1] Shaping processing of activated carbon block (I) obtained by the 
reference example 1 was carried out to 8 cm long, 8 cm wide, and 0. 2-cm-thick size using 
a band saw and sand paper, and it was considered as the polarizable electrode of the 
couple. 

[0087] The 10-cm angle of the unvulcanized ethylene propylene conductive rubber (volume 
resistance 9 ohm-cm after bridge construction) which contains acetylene black 80 weight 
section to ethylene propylene rubber 100 weight section, After carrying the above- 
mentioned polarizable electrode on a 0. 4-mm-thick sheet, it maintained for 5 minutes at 

180 **, having put these into the metallic mold and having put the pressure of 44 kg/cm 
with the hotpress. The bridge construction conductive rubber as a charge collector was 
stuck to one side of activated carbon block (I) by this operation by pressure. 
[0088] Via the nonwoven fabric made from polypropylene (separator) which processed the 
polarizable electrode of the two above-mentioned sheets with the surface-active agent, 
It was made to counter so that a polarizable electrode and a separator may face each 
other, respectively, and the unconstructed bridge non-conducting ethylene propylene 
rubber as a sealing agent has been arranged around the three way type of a polarizable 
electrode between charge collectors band-like [ of 1 cm x 0. 5 cm of sections ]. Put the 

pressure of 7 kg/cm with the hotpress, and heat for 30 minutes, the bridge was made to 
put this thing into a metallic mold and to construct at 140 **, and the cell was 
obtained. 

[0089] It impregnated with sulfuric acid solution, exhausting the air which makes the 
inside of a container a vacuum and the polarizable electrode holds, after turning the 
opening of a cell upwards, installing in resisting pressure glassware and pouring in 
sulfuric acid solution slowly to the upper part of a charge collector 35% as an 
electrolysis solution. 

[0090]After several minute progress and the inside of a container were returned to 
atmospheric pressure, the electrolysis solution was added, it checked that the liquid 
levels of the electrolysis solution which repeated operation same as the above several 
times, and poured it in did not decrease in number, and the impregnation operation of 
the electrolysis solution was ended. The excessive electrolysis solution was eliminated 
from the opening, and to this opening, heating compression was carried out similarly, it 
constructed the bridge and closed after installing the above-mentioned unconstructed 
bridge non-conducting rubber as a sealing agent, and the electric double layer capacitor 
was obtained. Then, copper foil was installed by electrolytic plating on both the charge 
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collectors of this capacitor. 

[0091] The copper plate was stuck by pressure on both the charge collectors of the 
obtained capacitor, and it was considered as the terminal for measurement, and charged 
from both these terminals to IV by the direct current 1A with the charging and 
discharging device, and it discharged by 1A until it was set to 0V after that. This 
operation was repeated and capacity and internal resistance were measured to the 5th 
time. A measurement result is shown in Table 2. 
[0092] 

[Work example 2]Activated carbon block (II) of the reference example 2 was used, and the 
cell made of rubber was manufactured by the same method as Example 1. The photograph 
which observed under the microscope signs that the charge collector was strongly 
installed in this activated carbon block is shown in drawing 3 . The capacity and 
internal resistance of the manufactured capacitor were measured. A measurement result is 
shown in Table 2. 
[0093] 

[Work example 3]Activated carbon block (II) of the reference example 1 was used, the 
cell made of rubber was manufactured by the same method as Example 1 using the 
isobutylene isoprene rubber (lohm of volume resistivity and cm after bridge 
construction) which contains 80 weight sections of Mitsubishi carbon black 3750 as 
conductive rubber, and capacity and internal resistance were measured. A measurement 
result is shown in Table 2. 
[0094] 
[Table 2] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a perspective view showing one embodiment of the electric double layer 
capacitor of this invention. 

I Drawing 2] It is an A-A line sectional view of drawing 1. 

[Drawing 3 I It is a copy figure of the section microphotograph of jointing of an 
activated carbon block and conductive rubber in the electric double layer capacitor 
manufactured by the method of this invention. 

I Drawing 4] It is a section microphotograph of jointing of an activated carbon block and 
conductive rubber in the electric double layer capacitor manufactured by the method of 
this invention. 
[Description of Notations] 

1 — Electric double layer capacitor 

2 — Polarizable electrode 

3 — Separator 

4 — Frame member 

5 — Charge collector 

6 — Copper plating layer 

7 — Opening for electrolysis solution pouring 
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[Drawing II 
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